Non-muscle myosin II and myosin light chain kinase are downstream targets for vasopressin signaling in the renal collecting duct.
We have previously demonstrated that vasopressin increases the water permeability of the inner medullary collecting duct (IMCD) by inducing trafficking of aquaporin-2 to the apical plasma membrane and that this response is dependent on intracellular calcium mobilization and calmodulin activation. Here, we address the hypothesis that this water permeability response is mediated in part through activation of the calcium/calmodulin-dependent myosin light chain kinase (MLCK) and regulation of non-muscle myosin II. Immunoblotting and immunocytochemistry demonstrated the presence of MLCK, the myosin regulatory light chain (MLC), and the IIA and IIB isoforms of the non-muscle myosin heavy chain in rat IMCD cells. Two-dimensional electrophoresis and matrix-assisted laser desorption ionization time-of-flight mass spectrometry identified two isoforms of MLC, both of which also exist in phosphorylated and non-phosphorylated forms. 32P incubation of the inner medulla followed by autoradiography of two-dimensional gels demonstrated increased 32P labeling of both isoforms in response to the V2 receptor agonist [deamino-Cys1,D-Arg8]vasopressin (DDAVP). Time course studies of MLC phosphorylation in IMCD suspensions (using immunoblotting with anti-phospho-MLC antibodies) showed that the increase in phosphorylation could be detected as early as 30 s after exposure to vasopressin. The MLCK inhibitor ML-7 blocked the DDAVP-induced MLC phosphorylation and substantially reduced [Arg8]vasopressin (AVP)-stimulated water permeability. AVP-induced MLC phosphorylation was associated with a rearrangement of actin filaments (Alexa Fluor 568-phalloidin) in primary cultures of IMCD cells. These results demonstrate that MLC phosphorylation by MLCK represents a downstream effect of AVP-activated calcium/calmodulin signaling in IMCD cells and point to a role for non-muscle myosin II in regulation of water permeability by vasopressin.